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The digital music streaming service provide an experience to listen to music anytime, anywhere. It 
also possible to listen to music repeatedly and infinitely. At the same time, tangible media such as LP 
and CD are constantly being used, and one-time context-based music such as concert, live music and 
festival music are widely loved. Therefore, in this study, I proposed physical ephemeral digital music 
and explored the value of the experience of listening to music and consuming music through it. For 
this, I developed muRedder, a music player that plays song using ephemeral paper song ticket. 
muRedder is a music player that plays the specific song when the user inserts tangible paper song 
ticket, and at the same time that shreds the song ticket so that the user could not listen it again. 
Through the results of field study that recruited 10 participants for 7 days, muRedder helped the user 
immerse in the music and create a new context and situation to listen to music. In addition, the users 
selected the song more prudently by using tangible ephemeral song tickets that contained digital 
music. The contributions of this paper are as follows. First, I proposed a design method that leads to 
attentive interaction by providing the materialization and ephemeral functional limitation of digital 
product through the related literature research data. Second, I developed muRedder as an ephemeral 
music player through the proposed design method, and suggested the issues to consider when 
designing the research product. Finally, through the field study, the value and the potential of 
muRedder were proved by ephemeral physical digital content to give user a new experience in music 
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1.2 Research Aim and Method 
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The process of consuming music content through digital streaming services has freed people from 
constraints of location and time and provided the advantage of unrestricted usages when listening to 
music. This allowed frequent access and repeated listening to music contents (Brown et al., 2006) 
(Morris et al., 2015) (Sergey et al, 2018) (Music consumer insight report 2017). In particular, digital 
streaming media services such as Youtube and Spotify can be easily accessed in the places where the 
Internet and the Wi-Fi are available, and music consumption can be enjoyed anytime and anywhere. 
 
At the same time, tangible music mediums, such as CDs, and LPs are still used to consume the music 
contents. They are constantly being produced and sold by people who love listening to music in 
analog ways. In addition, the culture of live music concerts, busking, festival and gigs are also 
actively beloved even though the space, time, and frequency for these experiences are limited (The 
Revenge of Analog, 2016). One example, many people go to the live music concerts, spend expensive 
money and get the concert tickets to listen to the temporal music of favorite singers.  
 
This phenomenon might be due to the value given by the physical richness of music contents and the 
experience given by providing context-based transient music (Petrelli et al., 2010) (Van Campenhout 
et al., 2007). In other words, the typical physical analog media may provide many experimental values 
in consuming music contents. This consumption may not be obtained through the digital music 
platforms (The Revenge of Analog, 2016). Accordingly, this approach to discover the value through 
applying the limitations on the experience of digital music by materializing music contents (Van 
Campenhout et al., 2007) (Yonezawa et al., 2000) and providing context-specific ephemeral use 
experiences to the digital music contents (Sarah McRoberts et al., 2017) (Schlesinger et al., 2017) 
(Bin Xu et at., 2016). 
 
In this regard, various cases have been studied in the human-computer interaction research field that 
creates value by attempting to the functional limitations (Bell et al., 2011) (Liang et al., 2012) (James 
Pierce & Eric Paulos, 2014) on the digital products. Counterfunctionality (James Pierce & Eric Paulos, 
2014) is applied in these cases such as cement cameras (James Pierce & Eric Paulos, 2015), social 
clock, radio, and sound box (Liang et al., 2012). However, in these studies, it has rarely been studied 
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on providing values through applying limited interactions, such as ephemeral feature to the music 
consuming experiences.  
 
On the other hand, there have been some cases that gave attentive experiences by considering 
ephemeral interactions (Tanja Doring et al., 2013) (Kwon, H., 2017) to the digital content. In these 
cases, they have mapped digital contents into each material which the form can be easily changed, 
fragile and disposable such as bubbles (Hyosun Kwon et al., 2015) (Sylvester et al., 2010), smoke 
(Ismo Alakarppa et al., 2017) (Sylvester et al., 2010), ice (Virolainen et al., 2010), jelly (Noise Jelly, 
2012), and candles (Daisuke Uriu & Naohito Okude, 2010). In addition, the ephemeral characteristics 
of materials with projection technologies are showed in these studies. Likewise, those studies did not 
focus on the development of the physicalized digital contents by using ephemeral materials, and 
observation of its uses in-the-wild.  
 
In the study about giving materiality to digital content, a design approach was showed to solve the 
phenomenon of dematerialization by providing a rich interactive experience (Barbara Grosse-Hering 
et al., 2013) in selecting physical songs and listening to the materialized music files (Van Campenhout 
et al., 2007). 
1.2 Research Aim and Methodology 
The aim of this study was to explore the provision of ephemerality and physicality to digital music 
contents and its limited consumption experiences. Especially, this research was based on the existing 
researches applying materiality to digital music contents along with the transient consumption of the 
contents that provides a new experience by increasing the value of the content itself and limited 
function helps attentive and enriched interaction during the use. Through this, the research has 
focused on developing one-time music listening device with physical properties of songs in music 
consumption process. This study was followed the research through design process (Koskinen 2011) 
(Zimmerman 2007). The design goals in detail and the research methods are as follows. 
 
First, I grasped through the previous researches how to apply the function of limitation to the digital 
products to obtain new possibilities and values. I also investigated the possibilities of in-depth 
interaction by materialization of digital contents through previous studies on tangible interaction and 
dematerialization. In addition, I understood the cases of the current market and studied to understand 
the advantages and limitations of previous HCI researches related to ephemerality and physicality. 
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Second, I designed a music listening device that applies the ephemerality of music consumption and 
developed the research prototype to research product that allows users to listen to music in everyday 
life without actually involving researcher. In the process of selecting the lists before listening to the 
music, I proposed the tangible song ticket to select the songs. The requirements about ephemerality 
and physicality reflected the elements from the literatures and became a design direction for creating 
the research product. Through repetitive prototyping processes, I created a final research product that 
allows users to listen to the songs what they want in their environments.  
 
Third, I investigated the possibilities and values of the everyday music player in a real environment 
through a user study. I conducted an in-field study and extracted the practical user experience. 
Research direction was based on research through design. I installed a research product in the users’ 
home and interviewed about the use experience. I collected the interview data of users and analyzed 
the data qualitatively. 
 
Finally, I suggested some elements that were considered when using in-the-wild as a music player. 
Based on the results of interview data and the use of data, I saw the limitations in this study as a one-
time music player when used in everyday life. On the other hand, I proposed several design 
implications that considered the various factors related with the results. 
 
1.3 Research Scope 
This study as a thesis in the field of design, I focused on the developing a music player that shows the 
ephemerality and a tangible music album that expresses the digital music contents. Through this 
music player and tangible music album, I tried to find out the possibilities of the ephemeral music 
consumption process and make users to think about the value of digital contents itself. In this study, I 
explored the use experience rather than the mechanism evaluation such as matching exact time of 
playing music and the time of tangible music disappearing, and the quality of sound of playing music. 
For this research interaction, the physical song ticket was recognized in the music player and it could 
not use and listen again. I selected material of recognized song ticket that can be easily transformable 
and be designed in various way during the prototyping process. Therefore, this study included 
experience about material that can be tangibly ephemeral. 
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1.4 Thesis Structure 
This paper is composed of 6 chapters in total.  
 
Chapter 1 describes the research background, aims and methodology. 
 
In Chapter 2, I have done literature research to find out the cases that the applications of ephemeral 
interface on the digital products affect to users and digital contents are materialized. I investigate the 
new possibilities and values by limiting the function of digital product, counterfunctionality. In 
addition, I found that the possibility of rich interaction through materialization.  
 
In Chapter 3, I designed a tangible music player called, muRedder and fabricated physical paper ticket 
to express the digital contents. In this process, I showed the iterative process and design rationales of 
muRedder and song tickets. 
 
In Chapter 4, I mentioned the process of user study and the results of the user experience to 
understand the role and value of muRedder as everyday music player. Based on the field-trial method 
(Brown et al., 2011), I tried to make interview questions for experiential evaluation. 
 
In Chapter 5, I suggested the design implication, limitations, discussion points and development 
possibilities for muRedder through the results of analysis and the findings of the user experiences. 
Through these, I proposed an improved direction of muRedder design research. 
 
In Chapter 6, I discussed the main findings and outcomes, and the expected contribution of the 
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In order to figure out the requirements for the research product, I investigated the relevant researches 
and cases. The research scope was largely divided with 2 parts, and was consisted with 3 groups in 
detail: functional limitation (Counterfunctionality), ephemeral interface and Materialization 
(Physicality) on the digital world (Figure 1).  
 
Figure 1. Related work scope 
 
 
In the first part of the research, there were some cases that involved inhibiting functionality on the 
digital products, changing existing functionality to find new possibilities or creating new interactions. 
In particular, I focused on related research of Ephemerality (One-time). In the second part of the 
research, I identified getting new value by materializing in the dematerialized digital world. Especially, 
I studied the tangible user interface (TUI) and dematerialization.  
 
Through this research scope, I combined these two parts of research that involved possibilities to find 
out new value and give attentive interaction by constraints of ‘one-time’ and to engaged on the digital 
contents with materialization by rich interaction to figure out a direction of this study. In addition, the 
market place was included in this chapter. 
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2.1 Functional Limitation on the Digital Products: Counterfunctionality  
As the technology develops, the digital products and services are widely used by people in daily lives. 
Therefore, the physical products that have been used are turning to the digital products. For instance, 
we can listen to the music by using smart phone with the streaming digital music service such as 
Spotify and Youtube rather than a CD or LP, we can send the message with e-mail or Facebook 
messenger instead of the letters and we can use the e-book to read the literatures instead of the 
physical books. On the other hand, the limited digital contents are provided and shown in different 
ways for effective information delivery within overflowing digital contents. On Twitter, we are able to 
upload the limited characters, 280 words. Through Snapchat, we can send the message, but the other 
users just can see the message form 1 second to 10 seconds and the story of snapchat was only lasted 
24 hours (Sarah McRobers et al., 2017) (Bin Xu et al., 2016). In this, there were cases that the digital 
contents have been effectively provided by changing, removing or limiting the function of the original 
digital mediums. 
 
Figure 2. Social radio concept (above) and the scenarios (bottom). 
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In the Social radio (Figure 2), he used the broadcast system format to share the music on the internet 
so that participants could share the music and listen to it like radio. Whereas, unlike the original radio 
function, the function of Social radio was limited so that it would not know when to listen to the 
music that was uploaded. In addition, participants who uploaded the music lists communicated only 
implicitly. The social radio had the function of background feature and the foreground feature at the 
same time. The unexpectedness was generated from this result and he designed the serendipity. In the 
same study (Liang, R.H. 2012), he proposed the Social clock (Figure 3) as the alarm clock that limits 
our own alarm time in the daily life at the bedroom. This Social clock allowed users to set an alarm 
time on their own clock by the smartphone and the alarm time was shared among people within the 
same server when the sound was raised. At this time, the alarm sound was limited to users, and the 
other person’s alarm was selected randomly among the users’ alarm in the server and rang. Through 




Figure 3. Social clock concept (above), wood clock prototype and application for alarm timer (bottom) 
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In this study, he tried to find out the unexpectedness and serendipity through various digital products 
by changing or limiting the functions. On the other hand, James Pierce and Eric Paulos tried to find 
out a design method and new possibilities through limiting and removing the functions of the digital 
products. They investigated what limitations give users an interest and new possibilities by limiting 




Figure 4. Scheme of the counterfunctional design process  
 
Counterfunctionality was presented as a new concept of design process (Figure 4) to redesigning 
digital products by eliminating or limiting the essential function of the digital products. They created 
the 4 different concepts of digital camera prototypes (Figure 5) that limits the functions of the camera 
to know what way of limitations is interesting for the participants.   
 
Figure 5. Several types of counterfunctional digital cameras 
 
 
Figure 6. Concept of cement camera 
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In the following study, a cement camera (James Pierce & Eric Paulos., 2015) with limited 
functionality was proposed. In order to see the taken pictures, the users broke the outside of cement 
camera with hammer (Figure 6). For studying in the users’ real environments, they made several 
research products and sold them in the market place. In addition, packages and the guides of the 
cement camera were also included as the research product (Figure 7). However, in these studies, it has 
been rarely studied that providing the value through the limited interactions, especially the one-time 
features and experience of consuming music. 
 
Figure 7. Package of cement camera and installation in the real environment 
 
2.2 Ephemeral Interface with the Digital Contents  
There were several research cases by using limitations that is called ephemerality. In FugaciousFilm 
(Hyosun Kwon et al., 2015), Soap bubble materials and the projector were used to present 
disappearing the digital contents. The projector represented the necessary digital contents on the soap 
bubble surface and the information was disappeared at the same time the bubble popped. They 
showed that attentive interaction can be achieved by applying the digital contents like passcode, music 
composer and tic-tac-toe game to emphasize the one-time characteristics by using the ephemeral 
materials (Figure 8). 
 
Figure 8. FugaciousFilm interaction with an ephemeral material, soap bubble                  
(Passcode and Tic-Tac-Toe game) 
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There were other cases of combining different materials with the soap bubble. One case was using 
soap bubble and smoke. They were easily transformable materials that used together (Bubble Cosmos, 
2006) to show the ephemerality (Figure 9). When smoke was trapped inside the soap bubble and the 
bubble was moved by finger, the projector represented the color on the soap bubble surface and the 
color of bubble was changed (Figure 10). In addition, the color of the bubble was connected with the 
hue light in the room and changed at the same time to control the mood and illumintation. By using 
fragile materials, ther users were engaged to adjust light color (Sylvester et al., 2010).  
 




Figure 10. A movement of smoke-filled bubble influences the room illumination 
 
In other case, SensaBubble (Martinez Plasencia et al., 2014) was combined the soap bubble, smoke 
and scent. After generating the scent bubble and popping it, the user can feel the scent temporarily. 
Through these reseraches, the possibility of attentive and rich interaction was shown by using easily 
disappeared material which can represent one-time characteristic.   
 
Figure 11. SensaBubble: (a)Containing scent in the smoke-filled bubble, (b) projecting on the bubbles,   
(c) generating bubbles  
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In other ephemeral interface case, only smoke was applied as a one-time material. BreathScreen 
(Alakarppa et al., 2017) used the smoke to show the information. They created the prototype that 
generates smoke by exhaling and reflects the digital contents on the generated smoke by using the 
projector (Figure 12). 
 
 
Figure 12. BreathScreen: creating the smoke to project the digital information 
 
 
Ice was the one of the ephemeral material and it had melting property if it was not within a certain 
temperature. In the cool interaction (Virolainen et al., 2010), ice was used as a huge screen and the 
projector was used together. The digital contents will be presented through the projector after the 
camera recognizes the user if the user touch an unconventional ice material screen that was limited 
period of use. The screen easily disappears for reason of the temperature of the projector and 
surrounding temperature like sunlight so that it displays digital contents effectively during existing 
(Figure 13).  
 
 
Figure 13. Cool interaction: using the ice and projector 
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In ThanatoFenestra (Daisuke Uriu and Naohito Okude, 2010), candle was applied to represent the 
ephemeral interface. This project reflected the Japanese culture and the movement of candle mapped 
the photograph of the deceased person from the projector to remember and pray. When the candle was 
turned off, the picture changed to another photo, and when the candle was puffed, the photograph was 
also displayed as flickering (Figure 14). 
 
 
Figure 14. ThanatoFenestra and implication 
 
Lastly, there is an example of using a jelly material to create the sounds. Noise Jelly (Figure 15) had 
different sound depending on the shape, and it could express the pitch of the sound according to the 
length or height of the jelly. This project showed the how to create the unique jelly and sound. The 
sound was applied to the deformed, fragile and ephemeral jelly material that has a limited duration 
(Noise Jelly, 2012).  
 
 
Figure 15. Noise Jelly: creating the sound depending on the jelly shape and height of jelly 
 
Almost previous studies used disposable, one-time, easily changed and one-time materials to 
emphasize or represent ephemeral digital content. In addition, the digital contents were mapped to the 
ephemeral materials by using the projector to show moment of the disappearance of the digital 
contents and the change state of materials simultaneously. The research on the ephemerality of digital 
content itself was rare and also studies on music related with ephemerality had been rare. 
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2.3 Materialization Connecting Physical Interaction and Digital Music Contents 
There were some research cases that apply physical interaction with the digital music contents to 
materialize. In the field of HCI research, OLO Radio (William Odom and Tijs Duel, 2018) 
materialized the music metadata that heard in Spotify through a physical device called OLO radio. 
Through the play lists that listened in the past, they linked with the physical dial and linear switch. 
The day, month and year were adjusted with the dial and the time zone was set with the linear switch 
(Figure 16). The music steaming service was massive and made huge metadata. This study showed 
that personal music information could be used in daily life as a tangible product.  
 
 
Figure 16. OLO Radio and the system of use 
 
Holmquist et al. (1999) contained the invisible digital music contents in the physical tokens. If the 
user put a music token on the music player, the music was playing and the information of music 
represented on the display of the player (Figure 17). Tangible music token was smaller than CD so 
that it could easily manage and store. The outer design of token was printed the music information and 
it had freed to design aspect.  
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Figure 17. Music token and player with display 
 
Lukas Van Campenhout et al. (2013) designed a tangible speaker to listen to music and watch the 
music album (Figure 18). Through the physical interaction, the user listened to the music and 
controlled. In this study, they proposed the new direction of tangible method and presented the 
experience to listen to music physically.  
 
Figure 18. Player browsing through the music album 
 
Musico (Petek Tezcan 2017) had shown that digital music could be applied as a tangible music player 
to physically adjust the listening experience (Figure 19). This study tried to optimize the listening 
experience to the users through the peripheral interaction.  
 
Figure 19. Musico: controlling listening music with tangible interaction 
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There were also cases in the project and market related with materialization of digital music. Spotify 
Box (2011) stores invisible music files in token. Jordi Parra expressed Spotify songs in physical 
format. RFID tag inside the token allowed the player to recognize the music information (Figure 20).  
 
 
Figure 20. Spotify Box: music token contained the music file and was recognized on the player 
 
The Postcard Player (2013) used paper to store digital contents and allowed music or message be 
played when plugged into the docking station (Figure 21). Conductive ink printed on the paper and 
the function of play and stop could be possible to touch on the paper.  
 
 Figure 21. Postcard Player: Paper music card and player 
 
Plastic Player (2017) stored the music on the plastic card to represent the physicality on the digital 
music (Figure 22). In order to represetn the physical sensibility of CD and LP, this project created the 
music player to dock the plastic music card. It used NFC technology to recognize the music and the 
music card had individual images that could be easily distinguished.  
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Figure 22. Plastic Player: Plastic music card and the way of playing 
 
Qleek (2014) was the one of the market case. They sell the physical storage device made of wood and 
it contained the digital contents. On top of the hexagonal storage (Figure 23), images of the stored 
information were printed and it was arranged on the wall as an interior element. If the user has 
docking stations at home and office, and the user uses the hexagonal storage device anywhere. 
  
 
Figure 23. Qleek: hexagonal storage contained digital music contents 
 
There were cases that applied physicality in the digital music contents to increase the experience of 
listening to music in researches, projects and market. Many cases had enriched the experience through 
physical interaction and materialization of music, however, there have not been studies to apply the 
ephemerality with the physicality.
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2.4 Summary and Design Approach 
 
Figure 24. Summary and design approach to this study 
 
In the first group, I investigated the literatures and cases related to functional limitation, 
counterfunctionality. These researches proposed the way to redesign digital products and find out the 
new possibilities by limiting and removing the functions of digital products. 
 
In the second group, I identified cases that combined an ephemeral interface with digital contents. The 
effect of disappearing the digital contents was emphasized by using ephemeral materials which could 
be easily changed, fragile and disappeared. These studies helped to realize the attentive interaction 
and to know the value of the digital content itself.  
 
In the third group, I showed the examples of materializing digital music contents and applying 
physical interaction in the experience related with music. The materialization of music made the 
experience of listening to music richer and showed the diversity of physical interaction. 
 
Based on the insights and limitations from these cases, I tried to propose design approach. 1) Use 
ephemeral feature to the music consuming experience, 2) Explore physicalized digital music contents 
by using ephemeral materials and observation of its uses in-the-wild, 3) Apply physicality to digital 





















3.1 Design Features 
3.2 Iterative Design Process 








muRedder is a tangible music player that provides a momentary, one-time experience of listening to 
music by shredding a song ticket at the same time playing the song. The song ticket is made of paper 
and the ticket includes an RFID tag that has the music information of the user’s favorite music. The 
song ticket and RFID tag are shredded together and they could no longer be used when the user insert 
a song ticket into the muRedder. Through this, I discovered the design key elements of muRedder. 
 
3.1 Design Features  
3.1.1 Ephemerality to Digital Music Contents 
 
The first design approach of muRedder began with understanding the today’s digital music listening 
experience. I understood digital streaming services such as using Youtube and Spotify, sharing mp3 
files and using subscription as well as using the physical content of music and media like CD or LP. I 
focused on the ephemerality and the value of consuming music experience. For instance, people go to 
the live music concert to listen to favorite singer’s music even if the ticket is expensive. I also focused 
on limiting opportunity or duration of the experience of listening to music by limiting or removing the 
certain features in the digital products. In doing so, users may concentrate on the content itself and 
immerse in it. In addition, the users recognize that music disappears once it is listened, so it makes the 
users might feel that they are consuming the music and that it could be reflected when selecting the 
song. Therefore, I envisaged that the user can feel emotionally strong attachments after using 
muRedder (Barbara Grosse-Hering et al., 2013) (Carolyn F. Strauss & Alastair Fuad-Luke, 2008).  
 
3.1.2 Materialization of Music Contents and its Consumption through Paper 
I also considered that people feel different values in listening to music through tangible album 
(Kentone O’Hara & Abigail Sellen, 1997) (Van Campenhout et al., 2013). Through this, I have 
applied the physicality to music to make the users feel that they consume music directly and 
concentrate on music. I used material of paper to materialize the digital music contents and showed 
that the music was disappearing visually by shredding the paper ticket. Thus, the song ticket 
disappeared and music was played at the same time when the users put the song ticket in muRedder. 
In addition, RFID tag attached on the song ticket was shredded and irreversible (Holmquist et al., 
1999). I matched the time of playing music and the time of shredding the song ticket for users to 
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recognize that music was being consumed visually. After listening to music through muRedder, the 
used shredding papers were stacked at the bottom of the muRedder, and the users could use it as an 
indicator of how much music they have consumed while listening it.  
 
 
3.1.3 Everyday Speaker Design as a Research Product 
I improved the exterior design of muRedder and the finishing quality of the ticket and ticket book 
design. I tried to fit in the real environment and eliminate the disharmony when I installed the 
muRedder at the users’ home. I designed the users to be able to live with this device and to use it 
independently without the intervention of the researcher. muRedder was designed as a research 
product (William Odom et al., 2016) and, the outer designed of muRedder and inner technical aspect 
was designed to be used in a wild environment. Through this, I showed the ephemeral features of 
music visually and acoustically and made the exterior design quality of muRedder to have a tactile 
experience (Haverkamp, 2012) (Scott R. Klemmer et al., 2006) (The Revenge of Analog, 2016). I 





Figure 25. Figure 25. Three different colors of muRedder. From left to right: A user inserts a song ticket, 
and then, the ticket is shredded while the music plays leaves fragment 
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3.2 Iterative Design Process 
3.2.1 Initial Concept to Dissolve a Paper Song Ticket in the Water 
 
I have developed two design ideations  in order to effectively represent the ephemerality of 
music. In the first concept, the paper song ticket put into the water and completely disappeared. When 
I put a paper song ticket into a device by using a water-soluble paper, the music was playing while the 
ticket dissolved in the water and the dissolved water evaporated in the air (Figure 26). I printed the 
song information on the water-soluble paper that chemically decomposed into water in an instant 
(Figure 27), and tried the experiments to evaporate it by using a humidifier (Figure 28). There were 2 
problems in the experiments. The first problem was that the water-soluble paper dissolves quickly but 
small particles were still remained in the water. The second problem was that evaporation shows the 
one-time feature, however, the evaporation effect worked not well after a certain period of time. When 
considering the production of the research product, this device could not be used for a long duration 
during the installation at users’ home and the researcher’s intervention was required during the 
experiment period. In addition, it was hard to match semantically that a paper song ticket became 
steam. I proposed a second concept idea to solve this problem. 
Figure 26. Initial concept of ephemeral music player by evaporating the song ticket 
Figure 27. The printed water-soluble paper in the water 
 
Figure 28. The test with the humidifier to evaporate the water contained soluble paper and the problem that 
remained paper particle effects to function of the humidifier 
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3.2.2 Final Concept to Shred the Song Ticket while Playing Music 
 
The second concept was used the paper that could be easily changed as a song ticket. I suggested to 
show the ephemerality visually by shredding the song ticket when the user put the ticket in the device 
(Figure 29). RFID tag that involved the song information attached to the back of the paper ticket, and 
the song information was recognized automatically when inserted into the device. I also considered 
the size of the ticket could be shredded depending on the time of playing music. In this concept, the 
way of shredding and consuming music matched better than disappearing by vaporizing, because the 
user could see the process of consuming music visually. Thus, the concept of shredding the song ticket 
while playing the music became muRedder. 
 
Figure 29. The final muRedder concept: shredding the song ticket while playing 
 
3.2.3 The Design of Song Ticket and Ticket Book 
 
The initial concept of the song ticket was inspired by the format of the actual admission ticket (e.g., 
cinema, museum, concert). The right part of the ticket was used for entry when torn and gave to staff 
and the left part of the information of the ticket was remained so that people could know the 
information where and when they came. Like this in the muRedder, the left part of the song ticket 
showed the song information (e.g., title of the song, artist, album cover), and the right part was torn 
into the device. By leaving the information part of the song ticket, the user was able to see what song 
listened after using it. In addition, there were two issues of the shredding speed and paper jam 
depending on the thickness of the paper and RFID tag. This is reason that the song ticket contained 
the RFID tag on the back part. The size of RFID tag was the best, 18mm*18mm square because the 
size was smaller in the sticker type at the market. In addition, the shredding speed and the 
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phenomenon of paper jam occurred when the paper became thicker more than a certain thickness. 
Depending on the test of the shredding paper, paper less than 80g with RFID tag was possible to shred, 
but more than 120g with RFID tag was caught in the problem. Next, I considered the size of the 
tickets that could be shred according to the time of playing music. The size of the song ticket was 
adjusted between 3 and 4 minutes to fit the average time of playing music. Through several tests, the 
vertical length was adjusted 55mm to match time of the shredding paper and playing time 
approximately. The following was that the change of ticket design (Figure 30, 31, 32 and 33). The last 
of the tear-way song ticket matched the color of muRedder for design theme.  
 
Figure 30. The first concept of ticket design 
 
Figure 31. The vertical length of the ticket is 55mm 
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Figure 32. Using the colored paper for song ticket 
 
Figure 33. Using the colored paper that matched with the color of muRedder 
 
During the user study, I used and designed the ticket book (Figure 34) to consider the amount of 
music that users listen to. The users were able to choose the song through the ticket book and know 
what song they listened to after using it (Figure 35 and 36). Specifically, the users could see what they 
have listened and not listened and how many songs they have consumed.  
 
Figure 34. The first prototype of ticket book design 
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Figure 35. The second prototype of ticket book design and the test for shredding RFID tag 
 
Figure 36. The usage scenario for ticket book and song ticket 
 
The second ticket design was made by using CD metaphor. The rounded paper ticket contained the 
information of album jacket, the song title and artist. As a result of the shredding paper test at the first 
concept, I used 80 grams, printable paper and kept the maximum size, 55mm (Figure 37). On the back 
of the song ticket, RFID tag was attached to the center, so that the speed of shredding was the same in 
any direction when inserting it in the device. The ticket book for this rounded song ticket was 
designed in a form that could store not to fall out. The users could open the ticket book in zig-zag way 
to see at a glance and store this book by folding in compact size (Figure 38). In order to emphasize the 
one-time property of the music contents, the number of song ticket was limited to provide for the 
users, so that the ticket book was designed to put certain amount of the song tickets (Figure 39).  
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Figure 37. The rounded song ticket design and details 
 
 
Figure 38. Ticket book design and the usage of song ticket 
 
 




3.3 Use of muRedder 
At first, the users selected their favorite song from the ticket book within 9 tickets. Song tickets 
(Figure 40a) and ticket book were inspired by CD and CD cases. Each song ticket in the ticket book 
contained information about artist, title of song and album cover could be easily seen. When the user 
inserted the song ticket into muRedder (Figure 40b), the song in the ticket was played and the song 
ticket was shredded at the same time. The users could see the shredded ticket coming down through 
the translucent acrylic while listening to music (Figure 40c). Before finishing the music in the end, the 
users could not put the new song ticket in the muRedder. After playing the music, the user kept the 
shredded ticket particles in the bottom part of the muRedder (Figure 40d) and they could see the 
stacked traces and visually check how much music they have listened to. The user could separate the 




Figure 40. Use of muRedder: (a) select the song ticket, (b) insert the ticket in the muRedder, (c) music is 
playing and ticket is shredding, (d) store the music traces, (e) separate the top and bottom part and       








The main body of muRedder consisted of two parts. The upper part included electronic parts that 
could recognize music data and shred the song ticket. The lower part was a storage that keeps the 
trace of the song tickets (Figure 41m). The song ticket was put in the highlighted color hole in the 
upper part of muRedder (Figure 41a), and after inserting, the song ticket went down to the shredder 
through the passage (Figure 41b). The song ticket was made of paper that was printed on the front part 
with artist, song title and album cover, and the back side had an RFID tag with music data (Figure 41n 
and 41o). In addition, the ticket book could be folded into a zig-zag type, and 9 ticket songs were 
arranged and put in half inside of ticket book to see easily. The RFID reader (Figure 41f) was attached 
to the outside of the passage where the ticket went down so that the ticket could be recognized the 
song data at the moment. The shredder (Figure 41k) was connected with the motor (Figure 41g) and 
the song ticket was shredding while the music was playing automatically. In the upper part muRedder, 
there were 2 speaker modules (Figure 41c) and amplifier to use in the daily life like a real speaker. 
The songs in the tickets were contained in the micro SD card as an mp3 file (Figure 41f), and the 









3.4.2 Prototyping and Development 
 
I designed the device to install in the user’s home and to use easily without the intervention of 
researcher. Each electronic component kept being tested to work well, then I wired all the components 
to check the whole processes of working (Figure 42). After checking the electronic part, I created the 
electric circuit and PCB board with milling machine to organize in small part. Later, I ordered custom 
PCB to produce the same research products (Figure 43). I designed inner structure to fix well and 
shred the song ticket automatically (Figure 44). In addition, a screw-adjustable structure was provided 
to allow easy separation of the product in the event of operational problems. The lower part of the 
muRedder was consisted of acrylic that sanded inside to make the piled used tickets ambient and that 
polished outside for users’ tactile impression. For maximizing the ambient effect, I used the glass 




Figure 42. The development of shredding part 
 
 








Figure 45. The process of finishing acrylic storage (under part) 
 
 
I created the different colors of muRedder for the diversity and used highlighted colors in contrast to 
the base color of muRedder (Figure 46). The logo was printed using a silk screen (Figure 47) method 
to look like real product for the users. Lastly, I produced the research product, muRedder through 
various process of trials and failures.  
 
 
Figure 46. The color of muRedder used spray 
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User Study: Field Trial 
 
4.1 Study Goal 
I conducted an in-field study (Brown, B. et al., 2011) to show the value of muRedder as an everyday 
music player. In this user study, I wanted to investigate the value of music and the experience of 
listening to music using devices with the ephemerality and physicality in the process of the digital 
music consumption. For the approach to answer these questions, I provided a well-finished device as a 
research product for users and conducted a field-trial. 
4.2 Methodology 
4.2.1 Participants 
I recruited 10 participants and they were all in their 20s (aged 24-27, 5 males and 5 females, referred 
to as P1 to P10). They had clear music preferences and were used to search the songs and listening to 
music through the one-line platform like digital streaming services. In addition, they basically listened 
to music at least an hour every day. Table 1 shows the pattern of music consumption and usage 






P1 7 Showering, moving, working Repeat 6 songs 
P2 6.5 Make-up, relaxing, working Repeat selection 
P3 7 Moving, others Random 
P4 4 Moving, working, showering Repeat selection 
P5 1.5 Make-up, moving, showering Repeat 3 songs 
P6 1 Moving, showering, working Repeat one song 
P7 1 Moving, Relaxing, gaming Repeat one song 
P8 3 Moving, waiting Random 
P9 1.5 Eating, make-up, cooking Repeat selection 
P10 2 Working, moving, gaming Random 
 
Table 1. Music consuming habits of participants (time spending for music listening per day, context, 




All users were personally used participants, 4 people (2 males and 2 females) were who live alone, 3 
people (1 male and 2 females) were who share the one space with two people and 3 people (2 males 
and 1 female) were who live with families. Through three different types of participant groups, I 
wanted to identify what experiences they influenced in various contexts (Figure 48). I also considered 
the situations that the participants who live with others share listening music together.  
 
Figure 48. muRedder in situ. (a) P1’ individual dorm, eight tickets are shredded, (b) P5’s house 
(c) P8’s living room, one ticket is shredded.  
 
Before installation, I asked the participants about favorite singers and song lists that listened recently. 
Based on this information, I selected 9 songs by dividing then into three groups (Figure 49). The first 
three songs received a list of songs that participants usually listen or like. The second three songs were 
lives music or concert music of the participants’ favorite singers. The last three songs were suggested 
based on their favorite songs and singers.  
 
 
Figure 49. Nine songs in the ticket book and three categorizations of the songs 
 
4.2.2 Deployment and Interview 
On the first day of user study (Figure 50), I visited the participants’ home (Figure 51) and installed the 
device in the space where they often stay. I showed how to use muRedder with one of the three songs 
he or she like and tested it for participant. I prepared the instruction how to use muRedder for 
participants and provided the daily diary to record the situation like when they used it, what songs 
they listen and the overall usage of muRedder. Interviews were conducted three times during the field 
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trial (one week). First day, the second day, and the seventh day (last day) were conducted. Each 
interview lasted approximately 15 minutes. In addition, post-use interview was conducted one week 




Figure 50. Field study schedule and detail 
 
 
Figure 51. The process of interview at participants’ home 
 
 
Table 2. Summary of interview questions during the study 
Interview date Interview contents 
Day 1  
(Installation) 
Music-related information of users (how much listed, when usually listen, taste of music) 
Day 2  
 
Expectation towards muRedder, novelty effect through its initial usage experience 
Day 7  
(Final date of use) 
Usage context of muRedder, the most memorable situation, order of listened songs, emotion of 
shredded song particles, and differences of previous music-consuming experience with muRedder 
Post-use interview What was missed during the use of muRedder, further recommendations (e.g., target, context)  
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4.2.3 muRedder Data Logging 
The muRedder usage information was stored as a “.txt” file in the micro SD card inside the muRedder 
device. In the saved text file, log information such as the date, time and ticket name that the 
participant uses the song was recorded when detecting the ticket with the RFID reader. Through this 
information, I identified how much time the participants used muRedder during the field trial. In 
addition, I collected information about specific situations, contexts, and emotions through the diary I 
provided. 
 
4.2.4 User Data Collection and Analysis 
 
Figure 52. Collected data and analysis flow 
 
A total data of interviews was collected 454 minutes with interview recording. All recorded data was 
transcribed and analyzed through affinity-diagramming and iterative process of grouping. Through 
grouping, the interview contents were initially divided into 17 groups, and I categorized them into two 
topics. The two topics are: 1) ephemerality impacts the experience of listening to music; 2) physicality 
has influenced the selection of songs and consuming music. Afterwards, I conducted a detailed 
grouping of interview answers with similar answers and common points in each feature. This is as 
follows: 1) meaningful insight to listen to music; 2) usability of muRedder. I classified the part of 
novelty effect separately. Almost grouping data was based on what the participants mentioned after 




Through interview data, software log information, and daily diary note (Figure 53) that recorded the 
situation when using muRedder, I was able to identify the detailed context of using muRedder and the 
number of used tickets in that situation (Table 3). The context using muRedder was very diverse and 
different depending on the life style of the participants. In this summary of context data, the 
participants used the muRedder commonly when they were relaxing (e.g., before going 
out/sleeping/working, after showering and eating). In addition, they listened to the music while 
immersed rather than background music. 
 
Figure 53. P5’s the sample of daily diary and use case of muRedder 
 
In terms of ticket usage, 8 people among ten participants used all 9 songs provided during 7 days of 
the field trial, P10 unused one ticket, and P8 used only 4 tickets. There was no obligation to use all the 
ticket for users.  
 
Table 3. Context and the number of muRedder usage 
Context Detailed No. of users No. of Songs 
Relaxing After showering, drinking, work, gaming, examination, dining, visiting 
reading room, bored to study, and before sleep 
9 40 
Before going out Before going to work, play, church, reading room, and play basketball 7 10 
 Only watching the shredding process 3 11 
Eating Preparing meals and while eating 4 9 
Cleaning  2 2 
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4.3.1 Immersed in Listening to Music 
MuRedder was mostly used by participants during relaxation time, and 9 participants created the 
specific time to listen to music in a subjective way.   
 
l P8 stated, “I thought of this (muRedder), the most when I am just sitting at home (sofa at 
living room) rather than (when) busy. I almost play most of that (songs to muRedder), when 
I want to be quiet and didn’t want to watch TV.”  
 
In addition, I applied ‘Counterfunctionality’ (James Pierce & Eric Paulos, 2014) (James Pierce & Eric 
Paulos, 2015) to muRedder and limited the function of digital product by damaging physically. 
Almost participants (N=9) mentioned that they could listen to the music repeatedly with on-line 
steaming services, whereas muRedder has experienced irreversible experience through the ephemeral 
media that cannot listen again after using it. Thus, they said they could enjoy listening to music in the 
foreground way rather than listening to it like the surrounding music.  
 
l P2 mentioned, “The value of music enhanced. Because it (music) disappears. This makes 
me to concentrate more on the music. On the other hand, when I listen through this (mobile 
phone) during working, and if my favorite song is half-way past, I just go back and listen 
again.”  
 
l Also, P10 answered, “Just thinking about it (muRedder)… When it (live music) comes out, 
I just concentrate on listening more and think ‘It (song) was recorded when performing 
somewhere’. This is not just playing the songs and letting it go while thinking something 
else, but (through muRedder) it feels like I’m listening something” 
 
In addition, P6 said that he saw the remained music trace that he had listened, and mentioned that it 
was like his artwork and that he could concentrate more on listening to music whenever he watched it. 
He also felt that his artwork was gone when the music traces were discarded.  
 
4.3.2 Prudent Selection of Ephemeral Physical Songs 
I found that the ephemerality and physicality of the music ticket, and the physical interaction through 
the ticket book made the users to select the songs and play the music using muRedder more prudent. 
All participants mentioned that they would choose the song with more thought. This was because it 
was designed to be irreversible on listening experience.  
l P5 stated, “I think each song is special. Because, once it is heard, it vanishes... Well… I 
picked it (the song) more carefully than when I did on my cell phone.” 
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l P7 also said, “Interesting thing is that if I listen one of them, and it’s gone, then I became 
prudent on selection. When I listen from mp3 player I felt less excited, because I don’t have 
those worries (the selection). I think it was fun to worry when I listen to that speaker 
(muRedder). Because, it makes me to choose the song carefully.” 
 
Interestingly, the limited possibilities and ephemerality of digital music contents showed “fun of 
worry” during the experience of using muRedder.  
 
4.3.3 Tangibility Draws an Ownership toward Music Contents 
Some participants (N=3) recalled that the use of muRedder allowed music tickets to bring a sense of 
ownership that digital music files could not give. 
 
l P10 noted, “I have this ticket, and something like… Yes. this is the thing that is actually 
there. It has a value to be one’s collection, and somewhat safe. For example, the things 
made in a digital way can be eliminated later.”  
 
l Similarly, P4 stated, "It feels like I own the tickets that feel like the album jacket in CD 
shape. Normally if I listen to digital music, I do not feel like I own it (the music)."  
 
 
Furthermore, he expressed the needs for the consumption of ephemeral ticket and production.  
 
l He also mentioned, “(In the context of a café) I am sure that you want to play the song you 
want, but eventually the selection is up to the owner of the cafe. So, for example, if you 
have muRedder set up in the cafe and let the customers to print out a playlist, it would be a 
lot of fun for people to print it out and cut it out, and put it in the muRedder" 
 
These findings have shown that an improvement was required by materializing the digital content in 
standardized interaction of everyday artifacts (Van Campenhout et al., 2007) through the use of a 
single interface such as a smart phone. In cases involving music artifacts, I identified that the 
approach of this study helps the users focus on the media itself. In addition, I could see that users had 
a desire to own music contents, and could expect that ephemeral and physical properties would be 
applied to music. 
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4.3.4 Sharing Music Consuming Experience 
muRedder was used to share the experience of music consumption with other people who were related 
with the participants. Despite enjoying listening to music alone, 8 participants have listened to music 
through muRedder with others. Three participants who living alone introduced the concept of 
muRedder and gave a chance to choose a song ticket when a friend came to play at home.  
 
l P1 mentioned, “As soon as I entered the house after dinner, I usually select the song list, 
but this time I wanted to boast muRedder (to my boyfriend), so I asked him to choose the 
song ticket what you want.”  
 
Three participants who share the space with housemate listened to music together.  
 
l P9 stated, “(Housemate) asked me if I should listen to another song, and I just wanted to 
listen to (the song which P9 wanted to listen later) in this morning. I listened it together.”  
 
The housemate of P3 listened to new song through muRedder with the participant and directly 
downloaded that song. P5 listened to music through muRedder with her housemate and boyfriend. 
She also invited her friends and used muRedder to show off and liven up the mood of drinking party. 
Two participants who live with family had the experience of listening to music with muRedder. 
  
l P7 noted the experience to use the song ticket through muRedder with his mother in his 
room, “When I put the ticket, the song played and my mother was amazed, and she 
grudged the one-time song.”  
 
l P8 said the experience of listening to music with mother, father and brother through 
muRedder in the living room, “My dad said it (song ticket) was like a CD, and it was funny 
and practical by using paper...These days are a bit far from CD so that I feel like it (song 
ticket) has no practicality because we are generation who listen to everything if we have a 
smart phone and it’s different from emotion of CD. My dad had listened to music with CD 
a long time ago and he thought that part was wonderful and good.” 
 
 
In this finding, the possibilities when people shared listening to music with others through muRedder. 
It may be used for event others could select the tangible song ticket they have, and used to concentrate 
on the music when they listen to it first time. It also may be used to increase the atmosphere when 
many people gather in the party. In addition, I have seen the value of new music consumption 
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experience comparing with the experience of these days generation and the experience of people who 
have experienced analogue music experience. 
4.4 Summary of Findings 
 
Figure 54. Summary of findings 
 
Our findings have been divided into 2 categories. The first was about the ephemeral feature of 
muRedder. It means that this feature creates new value for listening to music and concentrate on 
music consumption process. In addition, because of the ephemeral music content, the users could 
concentrate on the content itself and create a new context and environment when listening to music. 
The second was due to the physical feature of muRedder. There is new value in helping to select 
music prudently, and the way of physical song ticket gives the ownership of the music content. 
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Discussion and Design Implication 
 
 
In this study, I proposed three design implications related to the ephemeral tangible user interface. 
Three implications were as follows. 1) Semi-ephemerality, 2) ephemeral music interface used in 
public space and 3) self-fabricated ephemeral digital contents. Furthermore, I conducted one test 
about the ephemeral digital contents.  
5.1 Semi-ephemerality 
 
Figure 55. Summary of first implication: semi-ephemerality 
When applying ephemerality to digital media, the trace of physical remnants (shredded paper in 
muRedder) helped the users to reflect the memory of content contained in the physical things. This 
encouraged slow, thoughtful and reflective experience (The Slow Design Principle, 2008) while users 
were using or after use of content. Furthermore, through the recallable consumption process, it was 
possible that the users could think about the content they used and increase attachment (Slow Design 
for Meaningful Interaction, 2013) to the interface. In addition, semi-ephemeral material containing 
digital content may solve the inconvenience of limited functionality through designing to store the 
contents in different ways and through visualizing display (e.g., crumpling, chopping and melting). 
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5.2 Ephemeral Music Interface Used in Public Space 
 
 
Figure 56. Summary of second implication: ephemeral music interface used in public space 
I have seen the possibilities that the ephemeral music interface may provide a temporal memorable 
participation in a public space. All participants suggested the use of muRedder in public space, 
especially in café and pub where the user can listen to music with unknown people. In addition, they 
expressed the need for personal involvement in these spaces. This can be used as a self-presentation 
(William Odam et al. 2014) and has the opportunity to select a song in public space, thus they may 
have individual a sense of transient ownership (e. g., providing song ticket for changing the café’s 
music). 
 
5.3 Self-fabricated Ephemeral Digital Content 
 
Figure 57. Summary of final implication: self-fabricated ephemeral digital contents to users 
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A Self-fabricated ephemeral digital content platform may provide an opportunity for customization of 
the physical ephemeral content (Retrofab, 2016) (SPATA, 2015). This approach may help the users to 
personalize and create various ephemeral digital contents. Through some mentions of the participants, 
they might feel the ephemerality by using or fabricating other contents except music content such as 
self-recording, diary, novel and letter themselves. 
 
5.4 Extra Test for Ephemeral Content 
Based on the last implication, the experiment was conducted. I investigated the ephemerality 
depending on the features of each digital content and what digital content they want to customize 
personally. I used common digital contents that the participant can easily access. The first one was 
participant’s favorite digital song, the second one was news that can understand the contents by voice, 
the third was the poem that was consisted with the voice of the person, and last one was the letter that 
made by person who is related with the participant. I created tickets like the design of song ticket used 
in the field trial of muRedder (Figure 58). Before starting, I asked the contained information of ticket 
to know the degree of understanding by only seeing the printed data on the ticket. The experiment was 
conducted in-lab test in a space like home, and the participants used four tickets when she was alone 
(Figure 59). After the participant finished to listen to all contents, I interviewed her for 15 minutes and 




Figure 58. Various digital content ticket: (1) music, (2) voice news, (3) reading poem and (4) voice letter 
by person who has relationship with participant 
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Figure 59. Experiment environment 
There was analysis about extra test and features of 4 contents as follows (Table 4).  
 
Table 4. Extra test content feature and analysis about one participant 
The participant selected that the most ephemeral content was ‘news’ as daily contents and chose the 
letter as the value of content increased. She said that it feels more valuable because ephemeral 
characteristics were applied to the physical paper and disappear. Moreover, she mentioned that letter 
was customized and more valuable than news, poetry and music, because of the feature of letter.  
 
Although I conducted one experiment, it could help to study what digital contents are suited with the 
ephemeral interface. Furthermore, this may be start point for research on suitable digital content for 
ephemeral interface. 
Content Feature of content Ephemerality Value 
Music Listening anywhere 
Easy to access (phone, mp3) 
Participant favorite song  
  
News Everyday content 
Vocal information 
Best 
-changed content everyday 
 
Poem Recording the poem (voice)   
Letter Recording the voice  
Emotional content 
Sending from related person 
 Best: 
-listening one time 
-seem to listen again 
-feeling 150% valuable 
 49 
5.5 Future Study 
I could divide muRedder future targets into three types as following. First type is people who want to 
participate in event-like music-listening experience. Second type is people who want to listen to 
specific songs by making a routine and certain situation during daily lives. Last type is people who 
want to introduce songs to others. Considering muRedder future target, muRedder is likely to be 
suitable for use in places where the event characteristic is strong and music is used. It may be used in 
a music café, pub or a music listening service where people can listen to new songs. Depending on the 
ephemeral feature of muRedder, event-driven music listening can be provided an episodic experience. 
The users might listen to music through muRedder at special day, or introduce their favorite song to 
others, or give a choice to select the song someone wants to listen. In addition, because of the physical 
characteristics of the song ticket, it might be engaged in specific experience and it is more immersive 
to the situation itself. Therefore, muRedder will be able to see value and opportunity when used in a 
place where has strong event feature. It is new research study would be expected by having 



























6.1 Summary and Contribution 
In this study, I introduced muRedder as a tangible music player that gives users an experience of 
listening to music through applying ephemerality to consumption process of digital music content. 
Through the materialization of storing one digital music content on paper, the ephemeral interaction 
was conducted and I showed the ephemeral interface through this paper song ticket was shredding 
while playing music. The song ticket was irreversible and the traces of shredded paper song ticket 
remained an indicator of the amount of music users consumed. Through this design approach, I aimed 
to give attention to music values and experience related with music consuming. For instance, selectin 
songs, playing songs, focusing on music, and reflecting the situation of listening to music. I conducted 
a field study with 10 participants for seven days and found that muRedder was motivated to create 
new situation and context for the users to listen to music. In addition, the tangibility of song ticket and 
ephemerality of digital music content were contributed for users to select the songs prudently. Based 
on this finding, I proposed a new opportunity to design ephemeral interface for digital content and 
suggested possibilities for a materialized digital music consumption experience. The main 
achievements and contributions of this study are summarized as follows. 
First, based on understanding the existing researches that were about functional limitation to digital 
products, I explored the possibility of limiting the function and suggested applying the ephemeral 
interface to digital music content. I found that users could concentrate on music consumption process 
and have attachment through tangible interaction with digital music content by applying the 
ephemeral limitation to the music player.  
 
Second, I developed a music player with a tangible interface that allowed users to experience new 
music consumption. muRedder offered a music-consuming process experience that the users choose 
songs through tangible paper ticket book and song ticket. When music was playing, I expressed the 
ephemerality of digital content by visually showing that the song ticket was shredding. In this project, 
I represented the design features and their rationales during the development of muRedder.  
 
Finally, the research product was installed in the participants’ private spaces and explored the value of 
muRedder. Participants quickly understood the interaction of muRedder through testing sample song 
ticket and experienced music-consumption process through auditory, visual and textile feedback. 
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muRedder allowed the users to create context and situation that can only be immersed in music, and 
has made the users select the music carefully through tangible song ticket and ephemeral music 
content. In addition, I showed the new experience during consuming music and the possibilities of 
tangible digital music content by using muRedder. This study discussed on the design implication of 
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Executive Summary in Korean 
 
디지털 음악 스트리밍 서비스는 언제, 어디에서나 음악을 들을 수 있는 경험을 
제공해준다. 또한, 음악을 반복적으로, 무한적으로 듣는 것이 가능하다. 동시에, LP 나 CD 
같은 tangible 미디어는 지속적으로 사용되고 있고, 콘서트, 라이브 음악, 페스티벌과 
같은 일회적 context-based 음악은 널리 사랑 받고 있다. 따라서 본 연구에서는, 
물리적이고 일회적인 디지털음악을 제안하고 그것을 통해서 음악을 감상하고 소비하는 
경험에 대한 가치를 탐구하였다. 이를 위해서, 일회성을 가진 노래 티켓을 사용하여 
노래를 재생해주는 음악 플레이어인 muRedder (뮤레더)를 개발하였다. MuRedder 는 
손으로 만질 수 있는 종이 노래 티켓을 넣으면 해당되는 곡이 재생되고, 동시에 노래 
티켓을 파쇄하여 다시는 들을 수 없게 하는 음악 스피커이다. 10 명의 참가자들을 
대상으로 각 참가자들 마다 7 일간 필드 스터디의 한 결과를 통해서 muRedder 가 
사용자들이 음악에 몰입할 수 있게 도와주고, 음악을 듣기 위해서 새로운 상황을 만드는 
것을 확인하였다. 또한 손으로 만질 수 있는 티켓 (physicality)과 그 속에 담겨 있는 
노래의 일회적 특징 (ephemerality)으로 사용자들은 좀더 신중하게 곡을 선택한 다는 
것을 알게 되었다. 이 논문의 기여는 다음과 같다. 첫째, 관련 문헌 연구자료를 통해서, 
일회적으로 디지털 제품의 기능을 억제하는 것과 materialization 을 제공하여 주의 깊은 
인터렉션 (attentive interaction)을 이끌어내는 디자인 방법을 제안하였다. 둘째, 앞서 
제안한 디자인 방법을 통해, 일회성을 나타내는 음악 플레이어인 muRedder 를 개발하고, 
이를 디자인 할 때 고려한 쟁점들을 제시하였다. 마지막으로, 필드 스터디를 통해서 
일회적 물리적 디지털 음악이 사용자들에게 음악 소비 과정에 새로운 경험을 주는지 
muRedder 의 가치와 잠재력을 입증하였다. 
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